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$÷Õ]�IORUDVÕQGD�EDNWHUL-EDNWHUL�LOLúNLVL��(G��&HQJL]��0ÕVÕUOÕJLO��$\GÕQ��7ÕS�YH�GLú�KHNLPOL÷LQGH�JHQHO�YH�|]HO�
Mikrobiyoloji. Konu 13. Sa:119-�����*�QHú�\D\ÕQHYL��$QNDUD������� 
 
 øNL�EDNWHUL\L�D\QÕ�EHVL\HUL�LoHULVLQH�LQRN�OH�HWVH\GLN�QH�ROXUGX"�%LUELUOHULQL�LQKLEH�HGHUOHU�
PL\GL��YH\D�ELULVL�GL÷HULQLQ�\DúDP�IDDOL\HWOHULQL�GHVWHNOHU�PL\GL��VD\ÕODUÕ��EL\RNLP\DVDO�|]HOOLNOHUL�
QDVÕO� GH÷LúLUGL"�%X�VRUXODUD� FHYDS�YHUHELOPHN� LoLQ�KDQJL�EDNWHULOHULQ�KDQJL�VXúODUÕQÕQ��KDQJL�
EHVL\HULQH��KDQJL�RUDQGD� LQRN�OH�HGLOGL÷LQL��KDQJL�NRúXOODUGD�QH�NDGDU�V�UH� LQN�EH�HGLOGL÷LQL�
ELOPHN�JHUHNLU��(÷HU�EXQODUÕ�ELOL\RU�ROVD\GÕN�ELOH�GDLPD�GR÷UX�RODQ�WHN�YH�WDWPLQNDU bir cevap 
vermek zor olurdu.  
 d�QN��EDNWHULOHU�KHP�EL\RVIHU�LOH��KHP�GH�LoHULVLQGH�EXOXQGXNODUÕ�IORUDGD�\HU�DODQ�GL÷HU�
EDNWHUL�OHU�� LOH� V�UHNOL� ELU� HWNLOHúLP� LoHULVLQGHGLU�� %X� HWNLOHúLP� ED]HQ� LNL� WDUDIOÕ� oÕNDU� LOLúNLVL��
ED]HQ� \DUÕúPD� úHNOLQGH� RODELOLU�� $\QÕ� RUWDPÕ� SD\ODúPDN� ]RUXQGD� RODQ� EDNWHUL� VD\ÕVÕ� �¶GHQ�
ID]OD� ROGX÷XQGD� EX� LOLúNLOHUL� |QFHGHQ� NHVWLUPHN� GDKD� GD� LPNDQVÕ]� ROXU�� %|\OH� ELU� GXUXPGD��
EDNWHUL� K�FUHOHUL� JHQRWLSOHULQLQ� JHUH÷L� RODQ� YH� NHQGLOHULQGHQ� EHNOHQHQ� EL\RNLP\DVDO�
GDYUDQÕúODUÕQÕ� LKODO� HGHUHN�� IHQRWLSLN� DGDSWDV\RQHO� PRWLIOHU� JHOLúWLUHELOLUOHU�� gQFHGHQ�
NXOODQPDGÕ÷Õ� ELU� EHVLQ� ND\QD÷ÕQÕ� NXOODQPD\D� EDúOD\DELOLU�� IDUNOÕ� ELU� VHO�OHU� PRUIRORML�
JHOLúWLUHELOLU�� WUDQVIRUPH� RODELOLU� YH\D� GL÷HUL� WDUDIÕQGDQ� LQKLEH� HGLOHUHN� IORUDGDQ� WDPDPHQ�
silinebilir.  
 A\QÕ� RUWDPGDNL� EDNWHULOHU� ELUELUOHULQL� �� W�UO�� �GR÷UXGDQ� YH�YH\D� GROD\OÕ� \ROGDQ��
HWNLOH\HELOLUOHU�� %DNWHULOHUGHQ� ELULVLQLQ� PHWDEROLN� DWÕNODUÕQÕ� GL÷HULQLQ� \D� EHVOHQPH� ND\QD÷Õ�
RODELOLU� YH\D�RQD� LQKLELW|U� HWNL�J|VWHUL\RU�RODELOLU��(÷HU�D\QÕ� IORUDGDNL� LNL�EDNWHrinin beslenme 
ND\QDNODUÕ� D\QÕ� LVH� NRPSHWHV\RQ� \ROX\OD� ELUELUOHULQLQ� EHVOHQPH� ND\QDNODUÕQÕ� W�NHWLUOHU� YH� LNL�
WDUDIOÕ�LQKLEH�RODELOLUOHU��%XQODU�GR÷UXGDQ�HWNLOHúLPOHUGLU� 

'ROD\OÕ� HWNLOHúLPGH� LVH� RUWDPGDNL� EDNWHUL� K�FUHOHULQGHQ� ELULVL�� \DúDP� IDDOL\HWOHULQL�
dHVWHNOHGL÷L� �o�QF�� ELU� EDNWHUL� DUDFÕOÕ÷Õ� LOH� GL÷HULQH� ]DUDU� YH\D� ID\GD� YHUHELOLU�� gUQH÷LQ�
besiyeri içerisinde Selenomonas sputigena ile Prevotella intermedia� DUDVÕQGD� EHOLUOL� ELU�
GR÷UXGDQ�HWNLOHúLP�WHVSLW�HGLOPH]��+DOEXNL�EX� LNL�EDNWHUL�D\QÕ� IORUD� LoHULVLQGH�GL÷HU�EDNWHULOHU�
LOH� ELUOLNWH� EXOXQGXNODUÕQGD�� P. intermedia, Wolinella recta¶\Õ� IORUD\D� GDYHW� HGHU� YH�
PHWDEROL]PDVÕQÕ� GHVWHNOHU�� W. recta ise S. sputigena¶\Õ� GHVWHNOHU�� 'ROD\ÕVÕ\OD�� ELULQFL�
EDNWHULQLQ�LNLQFL�EDNWHUL\H�GROD\OÕ�\ROGDQ�ID\GDVÕ�ROXU�� 

Dola\OÕ�HWNLOHúLPOHUGH�DUDFÕ�XQVXU��ELU�EDNWHUL�FLQVL�RODELOHFH÷L�JLEL�NRQD÷ÕQ�NHQGLVL�GH�
RODELOLU��gUQH÷LQ�Enterococcus faecium’un yüzeyindeki Yop proteinleri IL-8 inhibitörüdür. Bu 
EDNWHUL� IORUDGD� WHN�EDúÕQD�EXOXQGX÷XQGD�NHQGLVLQH�NDUúÕ� LPP�Q�FHYDS�JHo�YH�\DYDú�JHOLúLU��
+DOEXNL�DUDODUÕQGD�GR÷UXGDQ�ELU�HWNLOHúLP�EXOXQPDPDVÕQD�UD÷PHQ�Streptococcus mutans ile 
ELUOLNWH�EXOXQGXNODUÕQGD��YLULGDQV�VWUHSWRNRNODUGD�EXOXQDQ�PLNURNLQOHU�DUDFÕOÕ÷Õ� LOH�,/-��X\DUÕOÕU�
ve Enterococcus faecium¶X� GD� LoHULVLQH� DODFDN� KÕ]OÕ� ELU� LPP�Q� FHYDS� JHOLúLU�� %HVL\HUL�
NRúXOODUÕQGD� EX� LNL� EDNWHUL� �S. mutans- E. faecium�� DUDVÕQGD� WHVSLW� HGLOHELOHQ� ELU� LQKLELV\RQ�
\RNWXU�� $PD� IORUDGD� ELUOLNWH� ROGXNODUÕQGD� ELULVL� GL÷HULQH� ]DUDU� YHULU�� %HQ]HU� úHNLOGH��
Fusobacterium nucleatum farelere injekte edilGL÷LQGH� VDGHFH� VHUXPGD� $33� DUWÕúÕ� ROXU� YH�
OHQIRVLWOHU�X\DUÕOÕUNHQ��Actinobacillus actinomycetemcomitans�LOH�ELUOLNWH�LQMHNWH�HGLOGL÷LQGH�KLo�
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bir immün cevap görülmeden ani ölüm olur. A. actinomycetemcomitans immün paralizi 
yaparak F. nucleatum’u konak immüQ�FHYDEÕQGDQ�NRUXU��%X�ROD\��EDNWHULOHU�DUDVÕQGD�NRQDN�
DUDFÕOÕNOÕ�GROD\OÕ�HWNLOHúLPGLU� 
 %DNWHULOHU� NHQGL� DUDODUÕQGD� NRQDN� VDYXQPDVÕQD� NDUúÕ� GD� LúELUOL÷L� LoHULVLQGH� RODELOLUOHU��
gUQH÷LQ�Porphyromonas gingivalis RUWDPD� VDOGÕ÷Õ� HNWUDVHO�OHU� YH]LN�OOHU� \DUGÕPÕ\OD� VDGHFH�
NHQGLVLQLQ�GH÷LO� IORUDGDNL�EDúND�EDNWHULOHULQ��PHVHOD�Capnocytophaga ochrace ve Prevotella 
loescheii�� � IDJR]LWR]XQX� GD� HQJHOOHU�� %X� GXUXPGD� NRQDN� VDYXQPDVÕQÕ� NROD\FD� RUWDGDQ�
NDOGÕUDUDN��Bacteroides pneumosintes gibi narin bakterilerin floraya yHUOHúPHVLQH�IÕUVDW�YHULU��
%DúND� ELU� NRQD÷D� NDUúÕ� LúELUOL÷L� Neisseria’larda görülür. Neisseria genusunun üyeleri 
NRPSOHPDQÕQ� &�� NRQYHUWD]� SDUoDVÕQÕ� EORNH� HGHUHN� KHP� NHQGLVLQL� KHP� GH� IORUDGDNL� GL÷HU�
EDNWHULOHUL�NRPSOHPDQÕQ�OL]LV�HWNLVLQGHQ�NRUXU��%X�ELU�GD\DQÕúPDGÕU��.RQD÷D�NDUúÕGÕU� 
 %DúND� ELU� GD\DQÕúPD� DQWLEL\RWLNOHUH� NDUúÕ� EDNWHULOHU� DUDVÕQGD� J|U�O�U�� %DúWD�
Prevotella¶ODU�ROPDN��]HUH�LQIHNWH�N|N�NDQDOÕ� LoHULVLQGH��� ODNWDPD]�HQ]LPL�üretmeyen bakteri 
yok gibidir. Bilhassa Prevotella��\HOHUL�EXOXQGXNODUÕ�IORUDGD�ERO�PLNWDUGD���ODNWDPD]�üereterek 
K�FUH� GÕúÕQD� VDODU��6DGHFH� NHQGLVLQL� GH÷LO� IORUDGD�EXOXQDQ�GL÷HU� EDNWHULOHUL� GH� SHQLVLOLQOHULQ�
HWNLVLQGHQ�NRUXU��$\UÕFD�EX�EDNWHULOHU��5�SOD]PLWOHUL� LOH�DQWLEL\RWLN�GLUHQFLQL�NRGOD\DQ�JHQOHULQL�
birbirlerine aktararak dL÷HUOHULQLQ�\DúDPODUÕQÕ�GHVWHNOH\HELOLUOHU� 
 %D]HQ� IORUDGDNL� ELU� EDNWHUL� �UHPHQLQ� LON� G|QHPLQGH� ELU� EDúND� EDNWHULGHQ� PHWDEROLN�
GHVWHN� J|UG�÷��KDOGH� �UHPHVL� DUWÕQFD�PHWDEROLN� GHVWHN� DOGÕ÷Õ� EDNWHUL\L� RUWDGDQ� NDOGÕUDELOLU��
%X�ELU�IHHGEDFN�PHNDQL]PDGÕU��gUQH÷Ln, Wolinella recta�D\QÕ�IORUDGD�EXOXQDQ�Porphyromonas 
gingivalis¶LQ�KHPLQ�LKWL\DFÕQÕ�NDUúÕOD\DUDN�RQXQ��UHPHVLQL�DUWÕUÕU��P. gingivalis�EHOLUOL�ELU�VD\Õ\D�
XODúÕQFD� SURWHD]� WDELDWÕQGDNL� EDNWHUL\RVLQOHUL\OH�W. recta¶\Õ� RUWDGDQ� NDOGÕUÕU�� %X�� QDQN|U� ELU�
LOLúNLGLU�� L\LNL� YDUGÕU�� %HQ]HU� úHNOLGH�� Pseudomonas aeruginosa DVOÕQGD� ]RUXQOX� DHURS� ELU�
EDNWHULGLU��$QDHURS�NRúXOODUGD�EROFD��UHPHGL÷L�KDOGH��H÷HU�RUWDPGD�ERO�QLWUDW�YH�D]RW�ND\QD÷Õ�
EXOXUVD�DQDHURS�NRúXOODUGD�NROD\FD��UH\HELOPH�|]HOOL÷L�YDUGÕU��3URWHLQ�PDQ�SODsyonu yaparak 
ERO� DPRQ\DN� YH� D]RWOX� DUWÕNODU� �UHWHQ� Actinomyces, Camphylobacter veya Eubacterium 
brachy� LOH�ELUOLNWH� LQRN�OH�HGLOGL÷LQGH�P. aeruginosa anerop kültürlerde bolca ürer, yeterince 
üredikten sonra piyosiyanin isimli bakteriyosin’leri ile floradaNL�GL÷HU�EDNWHULOHUL�NXYYHWOH�LQKLEH�
eder. 

øNL� EDNWHUL� ELUELULQGHQ� IDUNOÕ� LNL� YH\D� GDKD� ID]OD� PHNDQL]PD� LOH� ELUELUOHULQL� VDGHFH�
GHVWHNOH\HELOHFHNOHUL�JLEL��EX�LNL�EDNWHUL�DUDVÕQGD�ELULVL�GHVWHNOH\LFL��GL÷HUL�LQKLEH�HGLFL�IDUNOÕ�LNL�
PHNDQL]PD� D\QÕ� DQGD� EXOXnabilir. Bakteri hücresinde herhangi bir zamanda görülebilen 
SOHLWURILN� PXWDV\RQODU� YH\D� WUDQVIRUPDV\RQODU� |QFHGHQ� EHOLUOHQPLú� EDNWHUL-EDNWHUL� LOLúNLVLQL�
tersine çevirebilir. 

%XQODUÕQ�GÕúÕQGD�JD\HW�NDUPDúÕN��QRQVSHVLILN�YH�V�USUL]�LOLúNLOHU�GH�EXOXQDELOLU��gUQH÷LQ�
LQIODPDV\RQXQ�EXOXQGX÷X�GRNXGD� ,/-��¶QÕQ�NRQVDQWUDV\RQX����QJ�PO�QLQ�DOWÕQD�G�úW�÷�QGH�
E. coli¶QLQ� �UHPHVL� DUWPDNWDGÕU�� ��� SJ�PO� ,/-��� EXOXQDQ� RUWDPGD�E. coli’nin üremesi 3 kat 
ID]ODGÕU��2�KDOGH�IORUD�LoHULVLQGH�,/-���EORNDMÕ�\DSDELOHQ�KHUKDQJL�ELr bakteri E. coli üremesini 
DUWÕUDFDNWÕU��(Nanogram, ng= 10

-9
 gram; Pikogram, pg=10

-12
 gram) 

 øVWHU�GHVWHNOH\LFL�LVWHU�HQJHOOH\LFL�ROVXQ��EX�LOLúNLOHU�DVOÕQGD�ELUHU�HNRORMLN�GHWHUPLQDQWWÕU� 
Bakteri-EDNWHUL�LOLúNLVL�ELU�EDNWHULQLQ�IORUDGDNL�SDUWQHU�OHU�LQL�GH�EHOLUOHU��gUQH÷LQ� 
 a) Camphylobacter’ler en çok %3-6 oksijeni tolere edebilirler. Ortamda ferrous sulphate 
veya sodium metabisulphide bulunuyorsa %20 oksijeni bile tolere ederler. Bu sebeple bu 
EDNWHULOHU�NRQDN�HULWURVLWOHULQGHQ�GHPLUOL�ELOHúLNOHU�NRSDrabilen bakteriler ile birlikte bulunur. 
 b) Capnocytophaga� �\HOHULQLQ� HNVWUDVHO�OHU� VDOJÕODUÕQGD� phosphoenolpyruvate 
carboxykinase� EXOXQXU�� %X� PDGGH� KHP� NHQGLVLQLQ� KHP� GL÷HU� NDSQRILOLN� EDNWHULOHULQ� &22 WXWPDVÕQÕ� VD÷ODU�� %X� VHEHSOH� Capnocytophaga¶ODU�� GL÷Hr kapnofilik bakteriler ile birlikte 
bulunurlar (Wolinella gibi).  
 c) Prevotella intermedia kanaldaki glukoproteinleri tüketince asakkarolitik olan 
Porphyromonas� W�UOHUL� NDQDOD� \HUOHúLU� YH� Prevotella¶ODUÕ� EDNWHUL\RVLQOHUL� LOH� IORUDGDQ�
X]DNODúWÕUÕUODU��%X�LNL�EDNWHUL�D\QÕ�IORUDGD�ELUDUDGD�EXOXQPD]ODU�� 
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 G�� øQIHNWH� N|N� NDQDOÕQGD� GL÷HU� WDQÕPOÕ� LOLúNLOHU� ú|\OHGLU�� Veillonella’lar 
Porphyromonas’lara üreme gereksinimi olan menadion verir. Streptokok ve Actinomyces’ler 
Veillonella’lara laktat verir,  ayni zamanda Eubacterium’lara asetat verir. Bacteroides ve 
Peptostreptococcus’lar hem Camphylobacter ve Wolienalla’lara süksinat ve format verir, hem 
de Capnocytophaga’lara CO2 temin eder, ayni zamanda streptokok ve Actinomyces’lere NH4 
verir. Fusobacterium’lar, Eubacterium’lar ve Peptostreptococcus’lar, Wolinella’lara format ve 
fumarat verir. %X�EDNWHULOH�LQIHNWH�N|N�NDQDOÕQGD�WDNÕP�KDOLQGH�EXOXQXUODU��7DEOR���-1).  
 
 
 
Tablo 13-1 øQIHNWH�N|N�NDQDOÕQGDQ�L]ROH�HGLOHQ�ED]Õ�SDWRMHQ�EDNWHULOHU�YH�PHWDEROLN�HWNLOHúLP�
LoHULVLQGH�ROGX÷X�IORUD�SDUWQHUOHUL� 
 
 

 
$÷Õ]�IORUDVÕQGDQ�L]ROH�HGLOHQ� 

bakteri türü 
 
 

 

)ORUDGD�EXOXQPDVÕ� 
muhtemel partnerleri 

Eubacterium alactolyticum 

Peptostreptococcus anaerobius, 
Prevotella intermedia, 
Porphyromonas endodontalis, 
Eubacterium’lar. 

Prevotella intermedia, 

Streptococcus mitis,  
Peptostreptococcus anaerobius,  
Peptostreptococcus micros,  
Eubacterium alactolyticum, 
Actinomyces türleri. 

Fusobacterium nucleatum 

Peptostreptococcus micros, 
Porphyromonas endodontalis, 
Selenomonas sputigena, 
Wolinella recta. 

Peptostreptococcus anaerobius 

Streptococcus anginosus, 
Peptostreptococcus micros, 
Eubacterium alactolyticum, 
Eubacterium lentum, 
Prevotella intermedia, 
Selenomonas sputigena. 

Peptostreptococcus micros 

Peptostreptococcus anaerobius ve 
streptokoklar, 
Actinomyces’ler, 
Eubacterium lentum,  
GL÷HU�Eubacterium’lar, 
Fusobacterium nucleatum, 
Prevotella intermedia, 
Selenomonas sputigena, 
Wolinella recta. 

Wolinella recta 

Actinomyces’ler,  
Eubacterium lentum, ve  
GL÷HU�(XEDFWHULXP’lar, 
Fusobacterium nucleatum, 
Porphyromonas endodontalis, 
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Selenomonas sputigena. 

Actinobacillus actinomycetemcomitans, 
Propionibacterium propionicum,  
Actinomyces israelii,  
Capnocytophaga ochrace  
Veillonella parvula. 

 
*HQHOOLNOH�\DOQÕ]GÕU� 

 
 
 
'ROD\ÕVÕ\OD�EX�N|N�NDQDOÕ�SDWRMHQOHULQGHQ�ELU�WDQHVLQLQ�IORUDGDQ�X]DNODúPDVÕ�Pevcut dinamik 
GHQJH\L� NXYYHWOH� VDUVDU�� %|\OH� EDNWHUL� SRS�ODV\RQODUÕ� DUDVÕQGDNL� LúELUOL÷L� YH� HWNLOHúLP�
konstellasyon� RODUDN� LIDGH� HGLOLU�� %X� EDNWHULOHULQ� LQIHNWH� IORUDGD� ELUELUOHULQH� RUDQODUÕ� R�
LQIHNVL\RQ� LoLQ� VDELWWLU�� %|\OH� EDNWHULOHU� VDIODúWÕUÕOÕS�� HúLW� RUDQGD� ELU� EDúND� GRNX\D� LQRN�OH�
HGLOGL÷LQGH��\HQL�ROXúDQ�LQIHNVL\RQGD�KHSVL�EDúODQJÕoWDNL�RUDQODUÕQD�JHUL�G|QHUOHU� 
 O halde bakteri-EDNWHUL� LOLúNLVL� HWNLOHúHQ� W�UOHUH� ED÷OÕGÕU�� oRN� \|QO�G�U�� oRN� VD\ÕGD�
GLQDPLN� ELU� GHQJHOHU� ]LQFLUL� úHNOLQGHGLU�� EHOLUOL� ]DPDQ� GLOLPOHULQGH� RUWD\D� oÕNÕS�� VRQUDGDQ�
ND\ERODELOLU�� LOLúNLQLQ� \|Q�� GH÷LúHELOLU� YH� VDELW� NXUDOODUÕ� \RNWXU�� %XQD� UD÷PHQ� ED]Õ� EDNWHUL-
EDNWHUL�LOLúNLOHUL�oRN�L\L�WDQÕPODQPÕúWÕU��|]HO�LVLPOHU�DOÕUODU�� 
 ���'(67(./(<ø&ø�(7.ø/(ùø0��.RPPHQVDOL]P�� 

$��$\QÕ�IORUD�Lçerisinde bulunan iki bakteriden birincisi ikincisinin metabolik ve ekolojik 
LKWL\DoODUÕQÕ�NDUúÕOÕ\RUNHQ�� LNLQFLVL�ELULQFLVLQLQ� LKWL\DoODUÕQD�DOGÕUPD]OÕN� LoHULVLQGH�RODELOLU��%XQD�
simbiyoizm� GHQLU�� %LU� EDNWHUL� LOH� VLPEL\R]� LOLúNL� LoHULVLQGH� EXOXQDQ� GL÷HU� Eakterilere, o 
bakterinin  simbiyontX�GHQLU��%D]Õ�RUDO�SDWRMHQOHU�YH�VLPEL\RQWODUÕ�7DEOR���-�¶GH�YHULOPLúWLU� 
 %�� $\QÕ� IORUD� LoHULVLQGH� EXOXQDQ� LNL� EDNWHULGHQ� KHU� ELULVL� NDUúÕOÕNOÕ� RODUDN� GL÷HULQLQ�
PHWDEROLN�LKWL\DoODUÕQÕ�NDUúÕOÕ\RU�RODELOLU��%XQD�mutualizm denir. 

&��%D]Õ�ND\QDNODUD�J|UH�ND\ÕWVÕ]OÕN�NRPPHQVDOL]P�EDúOÕ÷Õ�DOWÕQGD�\HU�DOÕU� 
 

ø]ROH�HGLOHQ������������ Simbiyontu   CFU / CFU 

P. intermedia P. anaerobius 9,08 

E. lentum P. anaerobius 7.76 

P. intermedia P. micros 7.60 

E. alactolyticum E. lentum 7.43 

P. endodontalis F. nucleatum 6.82 

E. alactolyticum P. anaerobius 5.26 

E. lentum P. micros 5.25 

E. alactolyticum  P. intermedia 3.96 

W. recta Eubacteriumlar 3.90 

P. anaerobius P. micros 3.77 

P. micros W. recta 3.64 

 
Tablo 13-2 Dinamik HWNLOHúLP�VHEHEL\OH�DUDODUÕQGDNL�RUDQÕ�NRUX\DQ�ED]Õ�N|N�NDQDOÕ�SDWRMHQOHUL�
YH�VLPEL\RQWODUÕ� 

 
 
���(1*(//(<ø&ø�(7.ø/(ùø0��$QWLEL\RVLV�� 
$\QÕ� IORUD� LoHULVLQGH� EXOXQDQ� LNL� EDNWHUL� ELUELUOHULQLQ� \DúDP� IDDOL\HWOHULQL� LQKLEH� HGL\RU�

olabilir. Buna antibiyosis denir, 4 yol ile mümkündür: 
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Bakteriyosinler:� %DNWHULOHU� �UHGLNOHUL� IORUD� LoHULVLQGH� GL÷HU� EDNWHULOHULQ� �UHPHVLQL�
HQJHOOH\HQ� �JHQHOOLNOH�� SURWHLQ� \DSÕVÕQGD� RODQ� HQ]LPOHU� VDODUODU�� .|N� NDQDOÕ� LoHULVLQGH�
Porphyromonas endodontalis’in bakteriyosinleri ile Prevotella intermedia¶\Õ� |OG�UPHVL� EX�
HWNLOHúLP� LoLQ� |UQHNWLU�� %DNWHUL\RVLQOHU�� KHP� R� EDNWHUL� W�U�Q�Q� IORUD� �]HULQH� GRPLQDQW� KDOH�
JHOPHVLQL� VD÷ODU� KHP� GH� NRQDN� �]HULQH� \ÕNÕFÕ� HWNL� \DUDWÕU�� gUQH÷LQ� ³SL\RVL\DQLQ´�
Pseudomonas aeruginosa¶QÕQ� IORUD\D� VDOGÕ÷Õ� \HúLO� UHQNOL� ELU� EDNWHUL\RVLQGLU�� %HQ]HU� úHNLOGH�
“pestisin” Yersinia  pestis� WDUDIÕQGDQ�� ³EUXFHOOLQ´� Brucella� �\HOHUL� WDUDIÕQGDQ�� ³NOHEVLQ´�
Klebsiella� �\HOHUL� WDUDIÕQGDQ�� ³SURWLVLQ´� Proteus� �\HOHUL� WDUDIÕQGDQ� RUWDPD� VDOÕQDQ�
EDNWHUL\RVLQOHUGLU�� )ORUDGDNL� GL÷HU� EDNWHULOHUL� LQKLEH� HGHU�� =DWHQ� EX� PDGGHOHUGHQ� ED]ÕODUÕ�
VDIODúWÕUÕODUDN�GR÷DO�DQWLEL\RWLN�RODUDN�NXOODQÕOPDNWDGÕU�� 

0HWDEROLN� \DUÕúPD�� 2UWDPGD� EXOXQDQ� úHNHUOHU�� VDNNDUROLWLN� EDNWHULOHU� WDUDIÕQGDQ��
SDUoDODQÕU� YH� HQHUML� \DSÕPÕQGD� NXOODQÕOÕU�� )ORUD\D� LON� JHOHQ� EDNWHUL� RUWDPGDNL� úHNHUOHUL� KÕ]OD�
W�NHWHUHN�GL÷HULQH�\HWHFHN�PLNWDUGD�úHNHU�EÕUDNPD\DELOLU��%X�GXUXPGD�LNLQFL�JHOHQ�EDNWHUL�\D�
VD\ÕFD�D]�RODFDN�YH\D�R�IORUD\D�KLo�\HUOHúHPH\HFHNWLU� 

(NRORMLN� \DUÕúPD� �� $\QÕ� NRQDN� UHVHSW|U�QH� WXWXQDELOHQ� LNL� EDNWHULGHQ� IORUD\D� |nce 
JHOHQL�� NRQDN� UHVHSW|UOHULQL� LúJDO� HGHUHN� LNLQFL� EDNWHULQLQ� NRQDN� UHVHSW|UOHULQH� WXWXQPDVÕQÕ�
engelleyebilir. 

Katabolik engelleme:� )ORUDGD� EXOXQDQ� ELU� EDNWHUL� �|UQH÷LQ� VWDILORNRNODU�� KLGURMHQ�
SHURNVLW�\DSDELOL\RU�RODELOLU�YH�GL÷HU�ELU�EDNWHUL��|UQH÷LQ�]RUXQOX�DQDHURSODU��EX�NDWDEROLN�DWÕ÷D�
GX\DUOÕ� RODELOLU�� %X� GXUXPGD� ]RUXQOX� DQDHURSODU� VWDILORNRNODUÕQ� NRORQL]H� ROGX÷X� IORUD\D�
\HUOHúHPH\HFHNOHUGLU� 

3. KAYITSIZLIK:  
$\QÕ� IORUD� LoHULVLQGH� EXOXQDQ� LNL� EDNWHUL� ELUELUOHULQLQ� QH�PHWDEROLN� IDDOL\HWOHULQH� QH� GH�

beslenme gereksinimlerine ne fayda ne de zarar veriyor olabilir. Böyle durumlar nadirdir, türe 
|]J�OG�U��NÕVD�V�UHOLGLU��*HQHOOLNOH�\D�ELU�LQKLELV\RQ�YH\D�NRPPHQVDOL]P�LOLúNLVL�KDNLP�ROXU� 
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